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Presentation Highlights 
• Overview of the National Climate Change 
and Wildlife Science Center 
• Examples of ongoing research and 
development 
• My research interests 
 
Secretarial Order 3289 
… the United States Geological Survey 
(USGS) has been developing regional 
science centers … currently known as 
"regional hubs“ of the National Climate 
Change and Wildlife Science Center… 
 
The Climate Change & Energy Response 
Council will work with USGS and other 
Department bureaus to rename these 
regional science centers as Regional 
Climate Science Centers and broaden 
their mandate … 
 
Addressing the Impacts of Climate Change on America's Water, Land, and 
Other Natural and Cultural Resources  (9/14/09) 
National Climate Change & Wildlife Science Center 
• Mission 
Provide natural resource managers with the tools and 
information they need to develop and execute 
management strategies that address the impacts of 
climate change on fish, wildlife, and their habitats 
 
• Focus on climate change adaption & impacts 
“Adjustment in natural or human systems in response to 
actual or expected climatic change effects, to moderate 
harm or exploit beneficial opportunities" 
 
Climate Science Centers 
A New Paradigm 
• Linking Physical, Biological, and Social Science 
• Scenario/Forecasts of Future Possibilities 
• Link Research, Modeling, Synthesis, and Monitoring in a 
Landscape/System Perspective 
• Science Collaboration/Resource  Management Collaboration 
• Stakeholders set priorities/Provide Review & Feedback 
• Share Data and Information 
• University/Federal Blend  
– USGS Center Directors (hiring in progress) 
• Approach takes advantage of existing models, data, 
infrastructure and outreach 
Regional Habitat & 
Population Response 
Forecasting  
Habitat & Species 
Response 
Food 
Habitat 
Recruitment 
 
Adaptive Management & Monitoring 
Site Specific Species or Populations Response 
 
Regional Climate Science Centers 
Partnerships 
Science-based 
Resource Management-based 
National Office 
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Downscaled Global 
Climate Models and 
Derivative Products  
Ecosystem  
Response  
& 
Forecasting 
Coordination, Oversight, Standards, Communication, Partnerships 
NCCWSC Science-Management Interface 
Delivering Science – USGS 
Framework for Collaboration 
and Communication 
 
 
USGS recognizes that if we expect our 
science to be responsive to societal needs, 
we must communicate effectively with 
those who use the products of our global 
change science program.   
 
CSCs and Landscape Conservation  
Cooperatives (LCCs) will play a key role in 
science collaboration and communication 
within the natural resource management 
community. 
  
Regional Centers (CSCs) 
 
• Alaska (U of Alaska) 
• Northwest (Oregon State, U of Washington, U of Idaho) 
• Southeast (North Carolina State U) 
• North Central (Colorado State U) 
• Southwest (U of Arizona, Desert Research Institute, Northern 
Arizona U) 
• Pacific (U of Hawaii) 
• Northeast (U Mass consortium) 
• South Central (U of Oklahoma consortium) 
• Substantial leveraging of University capacity 
• All Centers (except Alaska) established via competitive process 
• All Centers have considerable existing outreach to 
stakeholders 
NCCWSC National & Regional Organization  
North Central 
FY11 
Southeast 
FY10 South Central 
FY12 
Southwest 
FY11 
Northwest 
FY10 
Northeast 
FY12 
Alaska 
FY10 
Pacific 
Islands 
FY12 
For more information: 
http://www.doi.gov/whatwedo/climate/strategy/index.cfm 
National HQ 
(NCCWSC) 
Southwest Center 
NCCWSC Science Priorities 
1. Forecast fish and wildlife population and habitat 
changes in response to climate change.   
2. Assess the vulnerability and risk of species and 
habitats to climate change. 
3. Link models of physical climate change (such as 
temperature and precipitation) with models that 
predict ecological, habitat, and population responses. 
4. Develop standardized approaches to monitoring and 
help link existing monitoring efforts to climate and 
ecological or biological response models. 
5. Expand to multiple environmental values and 
ecosystem services 
Nation’s Fish Habitat 
– Glacial lakes focus 
site 
Great Lakes Fisheries 
Freshwater mussels (St Croix River) 
Freshwater 
mussels (Atlantic 
slope)  
Nation’s Fish 
Habitat – 
Appalachian 
focus site 
Missouri River 
sturgeon 
Nation’s Fish Habitat 
– Rocky Mtn focus 
site 
Western Salmonids 
Aspen 
vulnerability 
in Great Basin 
Northwest 
estuarine 
habitats 
Pacific NW 
ecosystems 
downscaling 
Mammals 
mediating alpine 
vegetation 
 Yosemite Toad 
downscaling CA 
 SF Bay Wetlands 
Melting glaciers and coastal 
ecosystems 
Arctic and subarctic 
avifauna 
Island sea level 
rise 
Arid SW wildlife 
Camouflage 
adaptation 
Bioclimate 
visualization tool 
Florida 
biodiversity - 
downscaling 
Florida 
biodiversity – 
Suwanee and 
Everglads focal 
areas 
Approximation of locations of NCCWSC funded projects (from FY09 RFP and subsequent add-ons) 
Texas surface 
waters 
National 
downscaled model 
Lower 
Mississippi 
Prairie Pothole Region 
Research and Development 
STATISTICAL 
DOWNSCALING 
From the individual 
farmer’s field to grids as 
fine as <1km2 
Limited by the resolution 
of digital topographical 
maps & availability of 
observational data 
DYNAMIC 
DOWNSCALING 
From 50km2 down to ~10km2 
Grids must currently be larger 
than ~2-5km2 due to our 
limited understanding & 
parameterization of small-scale 
physical processes and limits 
on computing power 
Downscaling Climate Projections 
 
Simulating sub-grid-scale climate based on output from global models 
By developing a statistical 
relationship between local 
climate variables and global 
model predictors 
By explicit solving of process-
based physical dynamics of 
the regional climate system 
Downscaling to individual 
point locations or high-
resolution grids for impact 
analyses  
(agriculture, ecosystems, 
watersheds, urban air 
pollution & health) 
 15 
 Response Models and 
Monitoring 
 

 18 Science 2010 
An Important Need: Making response models more dynamic!   
20 
Study of the timing of recurring 
biological phases, the causes of their 
timing with regard to biotic and abiotic 
forces, and the interrelation among 
phases of same or different species 
Phenophase-- budbreak, unfolding of first 
leaf, flowering, fruiting, turning of leaves, 
animal migration, emergence, growth stages, 
breeding, nesting, hibernation, etc. 
Spring Index based on Simulated First Leaf Date: Slope from 1961-2000 
If lilacs bloom 
before ~May 20… 
Intensive 
Sites 
Spatially Extensive  
Science Networks 
Remote Sensing and 
Synoptic (wall-to-wall) Data D
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USA-NPN Monitoring Framework 
Spatially Extensive  
Volunteer & Education Networks 
AmeriFlux, AgriFlux 
  NSF LTER, NEON 
    USGS WEBB 
      USDA FS Exp. F & R 
NWS Coop 
  NPS Inv. & Mon. 
    USDA FIA 
      State Ag. Exp. Sta. 
GLOBE 
  Garden clubs 
    Nat. Plant Soc. 
      Campuses 
NASA 
  USGS 
     NOAA 
Interactions Between Climate 
Change and Land-use 
Land Performance Monitoring and 
Assessment 
Modeling Expected Performance 
Modeled GSN  =  f(site potential, climate) 
Winter Precipitation 
Spring Precipitation 
Early Summer Precipitation 
Late Summer Precipitation 
Fall Precipitation 
Winter Max Temperature 
Spring Max Temperature 
 
Long-term Mean AVHRR TIN 
Land Cover 
Compound Terrain Index 
Slope 
Aspect 
STATSGO Soil Data 
GSN 
Growing Season NDVI 
varies by land cover 
type 
250m MODIS NDVI 
The Model Seeks to Account for Climate/Site 
Variations and Reveal Management Effects 
 
GSN is below expected  GSN is above expected  
Performance 
Anomalies have a 
significantly 
different GSN than 
Expected (modeled 
GSN) 
Ecosystem Performance in Alaska 
Fire Scars 
(post 1996) 
Alaska Boreal forest, stand age greater than 25 years 
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2004 Yukon Basin Performance Anomalies 
Over-
performing 
Under-
performing 
Under-
performing 
Over-
performing 
Performance = difference between Actual and Expected Performance 
Wylie et al. 2008 
Vulnerability 
Assessments 


 

Scenario Analysis and Planning  
 
Scenario Analysis 
 Scenario-based 
 Stakeholders define potential scenarios 
 Models of change in important biophysical 
conditions and drivers (economic, population 
growth, transportation networks) 
 Base biophysical conditions that don’t change 
(biophysical characterizations/sensitivities) 
 Models relate conditions/species occurrences to 
important drivers that change based on scenarios 
 Goal is to develop decision tools and web-based 
applications that help reduce vulnerability and risk 
 Treat-mill test 
Baker et al. 2004 
Models 
and Indicators 

Base photo courtesy of Terraserver 
PLANNING RESPONSES 
Broader Scenario Planning … Stella, MO 
Base photo courtesy of Terraserver 
PLANNING 
RESPONSES 
GENERAL 
1. No buildings in floodplain 
2. Well-defined 
neighborhoods 
3. Honor  historic town  
4. New neighborhoods on NS-
EW axis for solar access 
5. Forested backdrop to SW 
6. Windbreak forest at N 
7. Ranch development 
planned to retain contiguous 
open range. 
TOWN PLAN 
1. Central activity space with 
attractive  people-spaces. 
2. Integrate school-community 
3. Enable school to evolve and 
develop to meet educational 
needs. 
4. Narrow streets to reduce 
paving and runoff. 
5. Grid block pattern to 
provide multiple routes 
through town. 
6. Walkable community –  
short distances, multiple 
routes, sidewalks, shade. 
7. Well-defined urban 
boundary within existing 
agricultural landscape. 
8. Retain character of the 
agricultural landscape. 
9. Use landscaping to screen 
large buildings. 
1 
5 
3 
2 
5 
6 
7 
8 
8 
8 
8 
8 
9 
Water feature 
Daily activity locations: >concentration = >interactions 
Where people would want to be 
BUILD COMMUNITY 
1. Congregate commercial, 
institutional, and public 
activities in one place that 
joins the town and 
agricultural community. 
2. Locate these activities 
where water backdrop 
attracts people 
3. Contain community 
within walkable distance to 
this core area. 
4. Provide common parking 
area for most activities.  
 
Adaptation 
46 

 Blue-Green Veining 
The Netherlands 
My Research Interests 
Avian Responses to Climate and 
Land-use Variability and Change 
Breeding Bird Survey 
4300+ road transects 
Volunteers 
Started in 1967 

Model Bird Responses to NDVI and NDVI 
Departures as well as Land Cover Changes 
(from the NLCD) 

Ecosystem Services and Landscape 
Research 
 Assessment of national in-situ biological/ecological 
monitoring programs to capture landscape gradients 
 Pattern analyses at relatively fine scales (30 meters using 
National Land Cover database) across the US … to identify 
areas with different landscape patterns and design 
 Use in-situ data and pattern gradient to evaluate response 
(to different landscape patterns and designs) 
 Evaluate multiple ecosystem services 
 
 
National Monitoring Programs 
BBS 
Christmas Bird Count 
FIA 
EMAP/Wadeable Streams 
NAWQA 
NRI 
National Phenology Network 
Coastal zones and estuaries 
National Lake Survey 
LTER 
ARS CEEP and Experimental 
Watersheds 
FWS Best Program 
 
 Key Issue:  Can existing monitoring programs be retrofitted to evaluate  
landscape designs for ecosystem services.  How well do they capture  
landscape gradients? 
Current landscape pattern 
metrics fail to capture 
many types of designed  
conservation measures 
Huntsville, AL 
Black = Forests 
White = Ag and Developed 
Landscape Fragmentation: Composition and Connectivity 
Amount  
of area 
(Pf) 
Area Adjacency or Connectivity (Pff) 
High 
High 
Low 
Low 
Area might be: 
Land use/land cover 
(e.g. forest) 
 
Area of interest 
Developing metrics to find areas that have greater or lower connectivity 
than expected given the amount of the land cover or land use … to 
evaluate ecosystem services 
National Land Cover Dataset (NLCD) 
1992/2000/2006 
(30 m resolution) 
 NAIP 1 m Resolution Aerial Photography 
(national coverage every two years) 
 
An example 
of an over-  
performing 
area … an 
area with 19% 
forest that  
functions more  
Like an area with  
60% forest 
(Reston, VA) 
Stream and River Ecosystem 
Monitoring Data … 1995-2006 
EPA 
USGS/NAWQA 
4000 Samples 
Bug_Cond
<all other values>
1:LEAST DISTURBED
2:INTERMEDIATE DISTURBANCE
3:MOST DISTURBED
9:NO DATA
STATES
water
dev - open space
low intens dev
med intens dev
high intens dev
bare ground
decidious forest
coniferous forest
mixed forest
shrub
grassland
pastureland
cropland
woody wetland
emergent herb wetland
EPA Wadeable Streams 
Survey (1800 samples) and  
NLCD 2000 Land Cover 
 
Mid-western US 
 
Dark Brown is Cropland 
Green is Forest 
Red is Urban 
Macro Inverts (O/E) 
Forest Riparian 
Buffer 
Similar site in region was poor, but had a different history 
NLC <= 68.3 
 [6.3] 
N = 476 
ALC <= 60.2 
 [7.2] 
N = 177 
RIPF <= 50.3 
 [6.9] 
N = 111 
RIPF <= 85.5 
 [7.7] 
N = 66 
Node 1 
 [3.2) 
Node 2 Node 3 Node 4 
Good - 3 
Fair - 21 
Poor - 55 
Good - 19 
Fair - 8 
Poor - 5 
Good - 1 
Fair - 13 
Poor - 35 
Good - 11 
Fair - 3 
Poor - 3 
(0.45) 
(0.07) 
(0.04) (0.04) 
 [8.5]  [2.2]  [8.1] 
Regression Tree Analysis … Importance of riparian woodland in 
agricultural catchments 
Position in the landscape 
 
Different  landscape 
processes associated with 
different ecosystem services 
results in different solutions 
on what to protect and which 
has more relative value 
Regionally Significant 
Stepping Stone for 
Migratory Birds 
Most Important Forest Patch to Filter 
Nutrients and Sediment  from Cropland 
(Carbon Sequestration plus Water 
Quality) 
Optimizing for Multiple 
Ecosystem Services 
Community 
Most Important 
Riparian Forest 
for Community 
Water Quality 
The End 
